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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the Li 
dope/de-doping capacity, and to increase the capacity of 
a secondary battery by providing a compound containing 
at least one of Si, Ge and Sn, and N and O. 



of MjjNyOz. M is at least one element from among Si, Ge 
and Sn, and inequalities 1.4<x<2.1, 1.4<y<2, 0.9<z<1.6 
are satisfied. An embodiment of the compound includes 
SIgNgO, GegNgO, and SngNgO. Alkaline metal or 
alkaline-earth metal such as LI, Na, K, Mg, Ca and Al 
may be added to this compound. For example, a part of SI 
can be replaced as In Al like Sia.xAlxNg.xOi+x- A part of 
tetravalent element is replaced by other monovalent to 
trivalent elements to improve conductivity. 



SOLUTION: A compound to be used for a negative COPYRIGHT: (0)1 999. JPO 
electrode material is expressed by a general formula 
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Si, Ge, Sn(D^i>;&<i:=fe;V^■ftl*^l•:>®7C^T'fe 
X, y, z(i-en-?tll. 4<x<2. 1, 1. 4 
<y<2. 1, 0. 9<z<l. GT-feS. ) T'^Sn 

[W*^ 3 ] ±mt-^\t. S i 2N20T-fe5 w i: ^ 

ii-^^ < i: t; V N -rti^u o &#:t^S Z. i; -r Sit 

— flS^MxNyOz (MliSi, Ge, Sn(D'PU<t.^ 
4<x<2. 1, 1. 4<y<2. 1, 0. 9<z< 

1. 6T-s>^o ) T'a$ns-fb-^^T'S>^3i:S:4f^i: 

S i 2N20Tfe&Zl2l?:mi:i--&ft#^7fBiJ®|^7K 
{i, Ge2N20l?feSZ:i:S:4fia^-r-g>ft#3S7|aK(D 
(i, S n2N20r'$)-g>z:ilS:4ftlli^1--5if:^3S7iESItCD 
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[0001] 
[0002] 

[0003] ziCD J; e) ^ililtcf&x.* -«J:m?ai: LT 
lit. SI&±igmffi«:?i*T-^*^olS;x;^;i/^-SBS[S:=t 

l-§';5=-'?A, ■^-hU'i'A, r;b^-«^A^«)M^M$: 

[0 0 0 4] t.Z.aX\ 3ne>U^':7A^M^©^^ 

m^izit. ^'mmizi5\^xMmizm^i)^7'>\^'^'< 

hmzmtiiL'p-r<^jtv. ^ryh'^-i hoy^ct^x-w^ 

^ -f h ii^mm i^xw&(Dffi^^m&im^ u s t ^ ^ 

30 tmm*^$)^t~. 

[0 0 0 5] ^:lx\ ^©J;e>?fcx>K5-i' h^®^ 
(Dmta -k RSiht- § Alifc ^ ti U ^ A^ 

iRv Ntt,mtt'^© U ^7 A-f ;r >® K- -x • K- 
[0 0 0 6] 

40 - vmi^mmit-^^xDMce l i tc^s ti-s j: e) 

[0 0 0 7] i®J:o;5:Sft*Ne3, m^(D^mmx' 
*;i/=^f-^S'fb{c5t!f/S^S3^:^Wi:#^e>tu J:U 
50 #8*-M*^^TV^s. 
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[0 0 0 8] :^mmit^ :i(DJ:o^£pmkfm:L^ot 
[0 0 0 9] 

[0 0 10] f^tot,, :^^mizw>^Mmmit. i/u 
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[0 0 11] Z.(D^b^l±, -Ji^a\4xNyOz (Mt±S 
i. Ge, Sn«)'i>;5:<i:%i,\-ftv*%io07T^T-*> 
*A X, y. z 1 . 4<x<2. 1, 1. 4 
<y<2. 1. 0. 9<z<l. 6T'feS. ) T'*$4X 

rOib-&2^^#«aji; LTtt, mti, Si2N 
20, Ge2N20, S n2N20*We>tl.S. 

[0 0 12] 3(D-fb^l±, U^"t7A, •:hh«J'> 

h.(r>*ptA <}^%i\, \-fi(\.ft^ 1 o LT V nT =b J; I 
[0 0 13] S/Ura^, >f)V^=.^U. 7.Xayptj^<h 

[0 0 14] --js. :^mn\z^^mFmm^-=-^kmii, 

A^ot, M^ii, Silgi:S:-^t/-fb^$r±<*i:-rS:ft 

[0 0 15] A^tCfflVN^-fb-^li. -flS^xNyOz 
(MliSi. Ge, Sn«>il>:fc<i:t<'^1'tl;{)Uo05t; 

X. y, zli-?-^-?'^!. 4<x<2. 1, 
1. 4<y<2. 1, 0. 9<z<l. er-feS. ) T' 

astts, ::®ib-^©=R<*#!liibTli. miSv Si 

2N2O. Ge2N20, S n2N20/b'^lf Sj^S, 

[0 0 16] z:(D^®^cM^,^s^b^^*, U^-i; 
[0 0 17] 3a>^^#Fific, #^Ji:LT. m. I 
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[0 0 18] :^mmz^^^mmMm=jfkwmt. ±jI 

[0 0 19] 

[0 0 2 0] ^i^mmiz^^-Mmmit. >5f;b 

[0 0 2 1] dO^b-^ti, -flS^MxNyOz (MttS 
is Ge, Sn<Dpi:c<t^\,^-fn:^n-z>(D7iMX':^ 
t)> X, y, zii^tl'em. 4<x<2. 1, 1. 4 
<y<2. 1, 0. 9<z<l. 6t?&-g), ) 

[0 0 2 2] z:®^b-^®m^JiiLTti. s 

20 i2N20. Ge2N20, S n2N20^*'J#lf ^,^-5. 
[0 0 2 3] Z^-fb-^tCti, U5^"i7A, i-hV 

"fAs i^V^U vi7•:t^^>'t7A, :*;bi/'t7A. 

=fo<fc l-^ S i 2-xA 1 xN2-xOi+x«)«k e* S 

i®— aJ&AltCg^f -SilJcV^. Z.(Dj:^lZ. 4«0 
TT^O-gP & 1 ff->f> 2 MW^ffiOTC^tCfiJSIf s ztizis 

[0 0 2 4] i/U:3X >:7A, xXcDii-^5&:< 

^>^^■r4^*^^oi:, ^i;Sgg^lA^e>7&:S'^b•&^^^i, 

U -5^ •> A0 K- ^ • ffii K- :7'-y--f h LT, 1 «5C7t;0D h 

3©'fb^%A>e)^^A^i**iF4ti, i^^©;^mM#*^FtcJt 

[0 0 2 5] -15. 2i!:?6^tc^S#f7j<mi^— ?^fi?ft 

if'^^<i:=bVN-f4x*^ioi;. ^ii. ^i:*^e.;fc-g)^b 
40 ^^±Wfth'm:iL. m«'J^C;A$:^t/^-^^ 
«SMb%Xli U 5^ "^-t* $:-^tf^r^^b-^l:±<*i: t-SiE 

[0 0 2 6] ±32!«UfeJ;e)ic, ZOWmmttj^^it^ 
«^i:LTtt. #!l;it±', Si2N20, Ge2N20, Snz 

[0 0 2 7] if-. :l©:ft^lt^*4^C2im^^;6^?fcl^^®^^ 

^s U^^'i'A, :M>';>t7A, :^VOK -^^'^ 

S/C'A. :*;bt/":;A, 7;i/$-'?A^^CD7';v?bUifeJSX 
50 i47;b:*'Jdyi^^«:K-^l--&zii:tcj;y, mm. 
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im. mm^r^o-^-^^mmmtbTtu^^ztizi 

[0 0 2 9] ^^miz^^4^yKW!m=.rfcm&it. ±M 10 

:^-^jv:if-mm^M&iz(n}±v^. M^^M^&^m^z 
[0 0 3 0] tz?>x\ z<Dsmm^m^^x$mmM 

MO2 (fcfe'U MfiCo, Ni, MnOD^-3a;<iit,l 

m^mu o<x<iT'*)S. ) •e^stisu^'^i*^ 

[0 0 3 1] •J5^t7i.ffi-^^^b«d:. V^^2^<Dm 

mm. :^?>\>mymimt ^mm(om0stizm ex w 
ts-^u ^wMMrrx 6 0 o~ 1 0 0 ox^^mwsm so 

[0 0 3 2] :^nmizgk^^7i(.mmmz.rkw&it. mm 

^) T\ 1 g ^f- y 2 5 0 mA hRJ:©5=B*jri; 

mM^B^'»(O^J^^J^^^tiZttii.^^X\ SOOmA 

tj]Emm^^'^±xm^^in,^!i:,'^itfx<. mt^xm^ 4o 

P'jlCrS^^i^Jf lg^fey250mAh ^XtOMkM^M. 

mM(DwmmAmi&-r^ztiz^-^xm}ffi-t 

^ziLtir^, 

[0 0 3 3] *f^B^T'ffiv^lbtl■5^^7Ks^)?^&■^±, 
mtmM'Kh^mMM3f--^t>^xmm-^i\,^t)\ 3tte> 

fecDX'fen^i%^-r;ntJ^fflpJtgx•fe^. , 
[0034] fi^jg^ts^j; ib\t. mmmt Lxit. zfu 
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fi~ifs%^Y^ ;*-f-;bxf^;b5!j-df*^ 1, 
;*hdpe/X^!X 1, 2-j;xh^S/x^X r-:^^ 
□ ^i' hX T^h^t Fd:7^X 2-;)l5=-;i/T-h^t 
KD75X 1, 3-i/;t^V^X 4-p^5^;b-l, 
3-s;:t:^y5X i/xf-;i/x— ^ 

Txv-;k ff^x7>-f-;k ^nt:';t>ifx>t.7^;b^$: 
^fflf§3i:*^x$, lffi3^&^J6xffl^r^x=fo, 2sei 

a±il-^ LX^ LX J: I V 
I [0 0 3 5] m^SilLXl*. LiC104, Li As 
F6> LiPF6> LiBF4. LiB (C6H5) 4, Li 
CH3S03> LiCFsSOs. Li CI, LiBr^O 
U A1^5:^-rS 3 i:*^Xt 
[0 03 6] 

[0 03 7] <:ft®^fi©fpfii5> 
*-r*&«?)tc, la^cDl^H^Ms i 02 (^J^/^m^dJ 1 Qn 

m) t^CDSi (^it*5=fSf!?ll Mm) ^^^WbX' 
1 : 3i:;&SJ;e){CflJ»U ^y"t7?lJ*xa-&Lfe. Z 

1 A 5 OiCX 5^P^, ^^gi£i:5 U >y h;b/:9-X'SSi*ra 

[0 0 3 8] f«e,4xfc>fi:-^ti, ^ y 'i'fy*xi^&^^u 

S>, S i2N20^|lI^$4xfc. 
[0 0 3 9] X!k\Z. z:OSi2N20tC, ^Ifl^Jil LXA 
ii^S: S i 2N2O : Aiim= 2 : 1 CDfiJ^Xtg^ 

1 2 O'CICX 2 ^r^f&^-$-&;ti^, A'-r ^ LXi3^ 
WD 1 0 fi*%0:^< ij -y V <b t^- U $:Anx, ^ 
K5:^iiLXM^, "^L.X^^-^n^ 
Wm^ Lt^. LX, 3©:ft^i^^fiJ 3 7 m g S:^mi*Xfe 
■5— ^:/>r;L'^-vt/a.i:i:t;tcil:#i 5. 5mni®^i/'> 
Hzm^U S i2N20®(i$r'(^Lfc. 
[004 0] Jtigcgai 

5«&f->5^?:^bLX;^BuiiEi*^ffli;u mmmm% 

*X 5 0 0 °C, 5 BlP^l^K-fb Lfc. 7^1, ^X^ ZtlS: 5 ;i/X 

»U Og^;^^y;j^^cttii^x^ M^;b*7. $:giEft 

si^fisi 1 oor, mwumxcDun^mimm 
^ji^^f^x^ifigLfeo -etx, fli*X»U 

pi i>atCX 3 8a mJL^AT {C:«-giU m^i'mi'tz, 

[0 04 1] mz. za)U^^T)\^:syii7.mmn.^i 

2 O-Cicx 2B#p^f&^3-iJ:m A^-^^-i: ux^ 
©1 oa4-%^»©^u:7>v-fbl^n'JT-*>&*nru. V:f^ 
5^;^d-^;l/A7^ K$:^g||i:LX?l^, faiLX:t^^j^J 
^ LX, 3®:S1S-^^J 3 7 m g ^Mm^X 
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[0 04 2] tmmz 
[004 3] <m.vm 

iCLi PF65:lmo 1 ^ 1 Com-^xmM^'^tc.ijO^ t 
^mSl^r. -?-4x-€-mEfl2 Omm. JP3 2. 5mm® 

=i-i'>^-5=-:^h-i2;b (mmi> immi. mmz) 

[0044] ±fE^^(D#=i-f >§S!7^X N-fe;i/fCML 

A & K- ^ jiiS. o t »J -T^x h -fe ;i/©«I*':|^T 
■rSj^5:3^«i;Bf^t. iie{C'J-3^i^A^jiJiK->'-t-5jg 20 

[0 0 4 5] ?cll: -T-X h-feybCDmOE^^OVfCjft-S* 
T'l mA®^m?5ST'j(t®$:^fV\ 0 V{C^L;^:^fi, iz 

7^:, ^UT. «j5iJffl*^2 0/tA$:TiaofcI$.'^,T% 5(fe« 

[0 0 4 6] mm : 0. 5mA©^«g£T'i*m$:^Tt\ 
iz;i/mffi*U. 5V2:±llIom.#.T'iXm&iii$7U »C 

30 

[004 7] &,-f. tOMm^m. 1 S.tJf|21 1 tC^f. 

[0 04 8] 
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[0051] <wm^<r>ms>m 2 fc;5^$ tis^^ 2 

0 mm, ;s:*.2. 5mm©3^>S!®a$:JWTfc:^1'<fc 

[00 52] mm 2 
^mz. iE^^U'yhlJi, ^(OJi:^\zmiLtz. Li 

[0053] rftH^ b'v N 2 jc«. HJg^aj i x-j^Sti- 

fcSi2N20mffiS:ffi^^;t. 

[0 0 5 4] rjijtc, ig2{C5^-tJ:e){c, ±^m^\yv 

h 1 ;aof:ftii^ 1/ ^> h 2 ii ^^n^enmm 4 jsuf^s 

:;^»'v:/5(CJix^Lfc. -fLT, sEm^t'-j h i ii^t^i^ 
U'V h2t$:-feAb-^3«:^rLTa^U mm^K^ 

:>-^j\yij-m^-ht(D^^m:mi^m^izh ipfb^ 

[0055] imms 

M.m^Uy\^lz. itic0!IiT'^^$nfe5vSf>y^ffi* 

[0056] !m.nm 

T, 0. 5mA0^W&Xmmm±i)^3. 7YI,Zfjt^t 
XHmhtz. -?LT, l^mm^. 0. 5mA(7)^m 
J5gT'm-?tettE;6\"2. 5 V{C;fc^*T]!*«U SclitCSIf 
^^ra&jftiJ^Lfe. ;eOSiS:^«:^2tCa^-r. 

[0057] 
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[0 0 5 8] *2«)$g^^^^>. S i2N20®liJd:. 

[0059] <Mmi^^mt> 
mmms 

7y=e-7^^:^^ittzT)Vny:h'xm^ (5 0 0ml 
8 7 01CT'l^^®GeO2 t7y=^-T^S. 
fS^-lt, Ge2N205:#fe. 
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[0 0 6 0] ^§e>^^fe'^b•^?:^y^7?li*T'^»^^u x 

n;t-f G e 2 N 2 O i: (B|^ $ nfe.^ 

[0061] lyfeMi tmmz. mt^tAmms&t 

[0 0 6 2] -e^^g^, 3t^4Jil 0 0 3 mA h/ 
[0 0 6 3] j|ifefflj4 

#^B%s s i 02 immim} loum) s i 

m) S:=C;i/J:bT'2 3 : 69 : 4 fC«cS J:e>{C#J|U H 
[0064] ^festlfc-fb-^-fe^ y -^JU^T-^^^U X 

ti^^. ^#e3nfe'fb^«Alo.l6S ii.84Nl.840l.i6 
[0 0 6 5] Hife^ljl tllt^{C. :^it-^tAMm^t 

[0 0 6 6] 3i5@^*ttl 1 3 3mAh/ 

}S*m^4li8 9 5mAh/gTfeofe. 

[0067] lys^js 

S i 02 (¥±5l*5^Sf!<J 1 0 A m) t^CO S i 
(¥i^ii^i3^^J 1 /tm) , MgO*:&5|5$:^;i/J:bT-l 0 : 3 

0: iizfji^jz^izn&u mmmitmmizm^. m 

[0 0 6 8] m^ntc-it-M^i::^ J '^flMT^mWU X 

}c-fb-^*(Z) s i tmskLx-B »j > "tcD&tm&f^rz 

nb. s i2N20©lHWrbr-^(Di!^:6^|g«?)bnit:=fo©i:# 
[0 0 6 9] i:ll^fc, :^^t^t^MM^t 

[0 0 7 0] 3tm^4»l 1 4 7mAh/ 

g, Mmt?Sli9 3 4mAh/gT-$)ofc. 

[0 0 7 1] niifefflje 

#^KS i 02 (¥t4r;f!5=f5*?J l 0 ^m) ili^m®S i 
(.^mH^^mi Atm) , KOH$:^;bitT'l 0:30: 

Lfeo KomtwKizmm^it. iN^gsi02 tsi 

[0 0 7 2] ^f e>tlfefb-^ife«:^ 't'lliiJT'iS^^U X 
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mni^m&^nmizn^ t^hz.^. si 2N20 1 
[0 0 7 3] mm I twmz. mt-^t/^^t 

S:2 : l<7)i!|^T'ig^U IQIfi^Jl ill^^^fCrt^iS: 

[00 74] -e<D^^, 3^5^gttl 0 5 0mAh/ 
g. SJrB^4«7 7 0mAh/gT'feofc. 

[0 0 7 5] mmi 

i^^n S i O2 (¥i^fIjii<J 1 0 M m) i:^© S i 
10 (¥%Kt^ 1 /t m) , C a 01l!&^$r=E;i/JtT- 10:3 

0 : i{c:^^sj:e>jcfljfiu m&minwmzm^. g% 
[0 0 7 6] #e>tifc'(b^-&y J ^mif^xn^u X 

ilSSIlWrjRi^SrH^lC^TofefcZli, s i 2N20i:|siei© 

\Zit-^^(DS i ilg^LT^y. ^®a;b':'^^7S: 
«b, S i2N200lll#ftf-i'©**'5^«?>e5nfc=fe®i:# 

20 [0 0 7 7] ^^Ji mm\z. y^it-^hAj^M^h 

S:2: loifl-^T'ii^u I hmm\z'mmm.^ 

[0 0 7 8] ^COi^g:^, 1 2 5 4 mA h/ 

g^ j^C^SttS 8 4mAh/gT'feofc. 

[0079] HiiffljS 
I^HHS i 02 (WISSf|i<J 1 0 /t m) HV^OS i 

(¥4^SflSi<J 1 Ai m) , N a O H ^=^)VitX' 10:3 
0 : lfC:^^J:^lC#au 341"^ S:iS-^L;t„ S^fC 
RRUTldU $t-r, #b1«S i 02 ilSi^i^J -t^Sli^T' 
30 eS-^L^o NaOHl±M7WC?g<^$-e:, i¥^ns iOz 
t S i (Dm-^tMH-^hHtzLo ?JJV\1?. HiS^^I 1 ill^ 

[0 0 8 0] m^titzit-^^:^ J C7?li*TWU X 

wm\m\% wm\zAir> 3 5, s i 2N20 mk(n> 
d«. ^M5^/6^ffe.n;fe. 

[0 0 8 1] msm\iinw.z. m^c-^^nhK^mn^h 
^2 : irofs-^T'ii^u m&mi tmrnizMmmm^ 

[0082] -ecD^f^. 5tm^aid: 1 0 9 1 mA h/ 
40 g. M^4l±8 2 lmAh/g-e$>o7^i. 

[0 0 8 3] Rj:. mmm3--mm8<DmMit. m& 
z(Dj:z) izj^mi'^<D^^Mmumt ur^fflt-s 

[0 0 8 4] ttz, -flft^xNyOz (MttSi, G 
e, Sn(^'>^^<i:=tV^•f^l*UO®5t^T■&•5. ) oy 
m0,li., M^iZx : y : z = 2 : 2 : IX'^^iH^itt^ 
<. 1. 4<x<2. 1, 1. 4<y<2. 1, 0. 9 
50 <z<l. 6^CAoT^^^l«J:^.^. 
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